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2Background Whilst occupational fatalities amongst farm workers have been studied
internationally little research has been published concerning farm fatalities or the
demography farm fatalities in Ireland.
Aims 1) To establish the incidence of farm fatalities during the 1992 – 2009 period in
Ireland, 2) to explore the changing age profile of those experiencing fatal injuries on
farms in Ireland.
Methods An official dataset containing the details of every fatal farm accident during the
1992 – 2009 period is used to evaluate changes in the number and age profile of farm
fatalities in Ireland.
Results There were 304 deaths on farms during the 1992 – 2009 period in Ireland. The
average number of annual fatalities is declining having fallen by 16% from 18 to 16 per
year during this time. The fatality rate has however increased from 15 to 22 per 100,000
workers. This has been driven by a reduction in the number of workers employed on
farms and, it is hypothesised, rapid ageing of the farm workforce. The demographic
profile of those killed on farms changed significantly over the period. There are fewer
deaths amongst younger cohorts. Older farmers, those over 55 years of age, now account
for the vast majority of all fatal accidents.
Conclusion These findings highlight the changing nature of fatal farm incidents over the
1993 – 2009 period in Ireland. The increasing number of fatalities amongst older farmers
suggests that Ireland’s Farm Safety Partnership needs to place greater emphasis of raising
awareness amongst older farmers of fatality risks.
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4Introduction
It is widely recognised that farming constitutes a dangerous occupation resulting in
high levels of work-related injuries and fatalities [1-3]. A review of literature
concerned with occupational health of farm workers and farm fatalities found that
there is a growing body of research covering the incidence and cause of injury and
death amongst farm populations [4-10]. Relatively little direct consideration has,
however, been given to the demography of fatalities [11, 12]. It was also established
during the literature review that little empirical research has been published
concerning farm fatalities in Ireland [13]. Where the demographic structure of
fatalities has been considered it is largely limited to the deaths of younger workers
and children on farms [4, 5, 14-21] [15, 20, 22]. Whilst the emphasis on child injuries
and deaths is not unsurprising, a major gap in our understanding of the age structure
associated with farm fatalities persists in relation to older workers. This is a particular
issue in many industrialised countries where workforces are rapidly ageing [23].
The aim of this research, using data made available from Ireland’s Health and Safety
Authority (HSA) covering the period 1993 - 2009, is to analyse the relationship
between age and farm fatalities. In the course of undertaking the analysis the paper
establishes the context of farm fatalities in Ireland. Data is presented describing the
number of fatalities during the period and assessing how this has changed. The
occupational fatality rate is then reported per 100,000 workers. The analysis moves to
considering whether there is a relationship between age and fatal accidents. Finally,
the paper evaluates whether the age structure of fatalities has changed during the 1993
– 2009 period.
5Methods
A retrospective study of occupational fatalities on farms in Ireland was undertaken for
the period January 1993 to December 2009. In the Republic of Ireland the Safety,
Health and Welfare at Work Act (1989) was introduced to modernise safety, health
and welfare legislation and extend it to cover all work sectors including agriculture. It
also provided a means of implementing the EU framework directive on occupational
health and safety (89/391/EEC) and subsidiary directives along with secondary
legislative instruments by means of regulation and codes of practice. This legislation,
which was modernised in 2005, makes it mandatory that all fatal workplace accidents
are reported to the HSA. The HSA is the national body with responsibility for
overseeing health and safety at work. Their remit covers every type of workplace and
every kind of work. On being notified of a fatality the HSA initiate a comprehensive
investigation. Part of this process sees the collection of detailed incident data. Farm
workplace fatalities of all ages are included in this data provided the injury was linked
to the workplace or work activity. Fatalities on public roads related to farm vehicle
use are included but those related solely to public road use are excluded. The fatality
investigation records the circumstances of the fatality, who was involved, including
information on their age, gender and activity at the time of the incident, and the cause
of the fatality.
Part of the HSA’s remit is to undertake or facilitate research that will assist in the
improvement of their understanding of health and safety issues in the workplace. In
line with this remit the HSA made available data relating to fatal incidences on farms
to the authors. The dataset contains the gender and age of those killed in farm
accidents and the year and cause. In accordance with data confidentiality standards no
6information that would facilitate the personal identification of an individual was
released.
These data were analysed using descriptive statistics to establish the incidence of farm
fatalities in Ireland and how these have changed in recent years. As the number of
fatalities is subject to considerable year-to-year fluctuations a five-year moving
average is applied to the data. This smoothes out such variation and allows the overall
trend for the period to be discerned. Two subgroups, based on the age of the victim,
were defined. Myers’ [11] definition of older farmers as those over 55 years of age
was used to divide the fatalities into their respective groups. Chi square tests were
used to explore if fatalities are more common amongst older farmers. The odds and
relative risk of experiencing a fatality were calculated. These analyses facilitated an
assessment of whether the age profile of those dying in farm accidents has changed
significantly during the 1993 – 2009 period.
Results
In the period 1993 – 2009 there were 304 fatal accidents on farms in Ireland. The
number of deaths varies widely from year to year with 1995 recording the highest and
2009 the lowest at 25 and 11 fatalities respectively. In the course of 12 months the
number of fatalities went from 25 in 2005 to 13 in 2006. An analysis of the five-year
moving average indicates that the number of deaths has consistently declined since
the late 1990s (Figure 1). Comparative assessment of the change in the average
number of fatalities from the highest level, 1997 – 2001, to the lowest, 2005 – 2009,
indicates that fatalities have declined by 25%. This change took place against the
backdrop of significant reductions in the numbers working on farms. Analysis of
7Census of Population data finds that the number of persons employed in the
agricultural sector fell from 133,969 to 89,277, a decline of 33%, between 1996 and
2006. The number of persons employed in this sector continues to decline and at the
end of 2009 stood at 87,000 [24]. These developments impacted on the fatality rate. In
1996 the rate stood at 15 per 100,000 workers but this increased to 22 per 100,000 by
2009.
Assessment of the age profile of those dying in farm accidents indicates a bi-modal
distribution. Fatalities are split between youth, those under 15 years of age, and those
over 15 years of age (Figure 2). It is apparent from these data that there is a
relationship between age and fatalities. Analysis establishes that fatalities are
significantly, at 0.01, positively correlated with age (P=0.687). It is evident that the
number of youth fatalities distorts this relationship. If those under 15 years of age are
excluded from this assessment, on the grounds that they are unlikely to be actually
working on the farm, the correlation is more strongly correlated, (P=0.837).
Analysis was undertaken evaluating whether significant changes in the demography
of those dying on farms between 1993 and 2009 has occurred. The data covers a
period of 17 years. This is divided, on the basis of the total number of fatalities,
between 1993 – 2000 and 2001 and 2009. Period 1 (1993 – 2000) accounts for 156 or
51% of all deaths whilst Period 2 (2001 – 2009) accounts for the remaining 148
fatalities. Deaths of those less than 55 years of age accounted for 65% (97) of all
fatalities in the first period. In the second period the proportion of fatalities accounted
for by those less than 55 years of age fell to 45% of all deaths. A formal test of these
8changes facilitates an evaluation of whether the proportions of deaths in the two time
periods are significantly different for the two age groups.
Odds ratios were calculated to establish whether the chance of experiencing a fatality
changed for the two groups between Period 1 and Period 2. The results of this
assessment indicate that, during Period 1, those under 55 years of age were twice
(2.16) as likely to experience a fatal accident than the older cohort. The confidence
interval here is significant, as it does not include 1. An odds ratio of 1 indicates that
the factors are independent of each other. The relative, as opposed to the odds, risk of
fatalities occurring amongst the younger cohort was found to be 1.47 times greater
than the risk for the older cohort during Period 1. This fell to 0.68 in the second
period. Both of these numbers at significant at P=0.05 as the 95% confidence
intervals do not include 1. The result establishes that the risk of a fatality increased for
farmers over 55 years of age between Period 1 and Period 2.
Discussion
There were 304 fatalities on farms in Ireland during the period between 1993 and
2009. The number of deaths recoded annually has declined from an average of 20 in
between 1997 – 2001 to 16 during 2005 – 2009. The fatality rate has, however,
increased from 15 to 22 per 100,000 workers. This compares to two fatalities per
100,000 in all other industrial sectors in Ireland [25].Whilst the absolute number of
fatalities in Ireland is small by comparison to the other countries the fatality rate is
comparable to those of Canada, the USA, Australia and New Zealand. A review of
fatal farm injuries levels undertaken by Maltais [26] indicates that in Canada had a
rate per 100,000 workers per year between 14.9 and 25.6 during the period 1991 to
91995, which compares with a rate of 18.4 and 19.4, respectively, for the United States
and Australia over the same period [27]. Myers and Hard [28] previously cited three
data sources which estimated fatality rates in agriculture in America ranging from 17
to 42 deaths per 100,000 workers which puts agriculture in the four most hazardous
industries. In New Zealand a rate of 21 per 100,000 farm workers per year was
reported for the period 1985 – 1994 [29]. In several European countries the fatality
rate is significantly lower. Solomen [30] reported fatal injuries per 100, 000 farm
workers in 1996. Great Britain (10.8), Germany (15.4), France (12.1), Italy (14.4) and
Spain (4.2) all record fatality rates below those of Ireland. In Northern Ireland,
Downey [31] reported a rate of 13 per 100,000 workers including family workers. In
Denmark, Glasscock et al., [32] quoted the annual review of the Danish Working
Environment Authority for 2003 as reporting a fatal farm injury rate of rate of 14.3
per 100,000 workers per year [33]. In Finland, Rissanen and Taattola [34] reported a
rate between 9.2 and 14.3 per 100,000 per year during the period from 1988 to 2000
based on data from police sources while Rautiainen [35] reported a fatality rate of 6.5
per 100,000 workers based on farm worker insurance data. In Sweden, Thelin
reported that a rate of 11.6 fatal accidents occur per 100,000 persons whose main
occupation is farming [36].
These data highlight the range of fatality rates recorded for the agriculture sector. It is
notable that all of the European countries quoted have fatality rates below the Irish
level. Ireland compares with a number of other countries, most notably Canada, the
USA and Australia. It is unknown why the fatality rates of the countries referred to
above vary to the extent that they do. Comparing national fatality rates must be
approached with considerable caution as different statutory reporting protocols
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prevail. Differences in how fatalities are defined for recording purposes will influence
the fatality rate. An international baseline study using a common definition of what
constitutes a farm fatality would be of significant value. This would facilitate an
assessment of factors that may influence the level of fatalities including the type and
scale of agricultural activities, the type of labour employed on farms (family or hired
in), and the age structure of the workforce.
The changing demographic profile of farm fatalities in Ireland is related to a number
of factors including greater awareness of farm safety. This follows sustained
promotion of the legislative requirement and higher health and safety standards and
practices amongst farmers and farm households. In order to support these initiatives
the HSA, in partnership with a range of agriculture industry stakeholders, published
the Code of Practice for Preventing Injury and Ill in Agriculture (COP). The objective
of this statutory initiative is to provide practical guidance to farmers, farm family
members, employees, service providers, farm advisers, trainers and persons with a
role related to safety and health in agriculture on the requirements of the Safety,
Health and Welfare at Work Act 2005 to help improve the level of safety and health
in the agriculture sector. Teagasc, the Irish Agriculture and Food Development
Authority, supported, and continue to do so, the legislative approach by providing
training to farmers in how to undertake a risk assessment for their enterprises. Data is
currently being collected to assess whether the completion of the COP results in a
significantly reduced injuries and fatalities amongst younger farmers.
Other factors that may result in fewer deaths amongst those less than 55 years of age
are the changing demographic structures of the agricultural workforce and farm
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households. Fatalities were found to positively correlate with age as greater numbers
of deaths recorded amongst older farmers. The analysis also established that the
demographic profile of fatalities has changed in Ireland to reflect international norms
[4, 11, 34, 37-41]. During the 1993 – 2000 period a persons under 55 years of age was
twice as likely to be killed than a farmer over 55 years of age. Between 2001 and
2009 this profile was reversed and more farmers over 55 dying relative to the Period
1. It is uncertain to what extent the changing demography of fatalities is reflected in
other countries as there appears to be relatively little published regarding this topic.
From the research presented in this paper it is hypothesised that structural changes in
farming and amongst farm households have changed the demographic profile of those
exposed to the risk of a fatality. Throughout the period covered by the paper the
numbers working on farms in Ireland declined as the industry consolidated in
response to continued market pressure for greater productivity and efficiency [42].
These developments created a push factor encouraging farmers to leave the industry
and discouraging new, younger entrants into the business. Growth in the non-farm
economy, a pull factor, also provided opportunities for farmer workers to avail of
employment in other sectors. This resulted in agricultural workers transferring from
farming to other economic activities [43]. The net result of these developments was
fewer younger farmers and the relative ageing of the farm workforce. Day [44] found
a similar trend amongst Australian farms resulted in greater exposure of elderly farm
workers to fatalities.
The demographic restructuring of farm households may also account for the trends,
particularly in youth fatalities, noted above. Ireland has witnessed a prolonged period
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of limited recruitment of new and, particularly, younger farmers into the agriculture
workforce [42]. This may be resulting in smaller numbers of children living on farms
and, hence contributing to the decline in youth fatalities.
The findings of this study are of significance to policy makers in Ireland and
internationally. They demonstrate that farm fatalities are demographically
heterogeneous. Increasingly, older workers are particularly at risk of fatal accidents.
Awareness raising campaigns should emphasis the risks to these groups.
Further research needs to be undertaken with this data to establish the cause of farm
fatalities and whether these are demographically differentiated. Additional research
will also be required to assess hazard perceptions amongst farmers in Ireland.
Internationally, there is a need for comparative research in order to assess the factors
that contribute to higher fatality rates and, more importantly, those that mitigate the
risk of fatality. The authors would like to acknowledge Teagasc and the Health and
Safety Authority for the funding of this research.
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Figures
Figure 1: Five-Year Moving Average of Fatal Farm Incidents 1993 - 2009
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Figure 2: Demographic Distribution of Farm Fatalities in Ireland, 1993 - 2009
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